CLAIMS 



V A system for measuring tape pack radii, comprising: 

\ a tape supply reel, said tape supply reel rotating as a tape leaves said tape supply 
reel dVring a tape transfer process; 

ii tape take-up reel for receiving tape from said tape supply reel, said tape take-up 
reel rotatmg as it receives said tape during said tape transfer process; 

an at least one encoder responsive to movement of said tape; 

a firs\ angular position transducer to measure an angular position of said tape 
supply reel; \ 

a secona\angular position transducer to measure an angular position of said tape 
take-up reel; \ 

a third transducer responsive to said at least one encoder; 

a Kalman filter, responsive to one or both of an angular position measurement by 
said first angular position transducer and an angular position measurement by said second 
angular position transducer and also responsive to an angular position measurement by 
said third angular positionVansducer, to calculate an updated estimate of one or both of a 
supply radius of a tape pack\)n said tape supply reel and a take-up radius of a tape pack 
on said tape take-up reel; \ 

a servo-controller, respofisive to one or both of said supply radius and said take- 
up radius, to control rotation of said tape supply reel and said tape take-up reel. 

2. The apparatus as in claim 1, wherein said Kalman filter further comprises: 

a supply Kalman filter responsivfe to said first angular position transducer and said 

third angular position transducer; \ 

a take-up Kalman filter responsive toSsaid second angular position transducer and 

said third angular position transducer. \ 



18 



• 



• 



Li 1 .- 

c — 3' 

to 



le apparatus as in claim 1 wlferem said at leastone_enc^xl£j^^ 
a first encoder re^poftsirelu^^ position of a supply reel tension arm; 

5cond encoder responsive^ to'an angula i' position -of a take-up reel tension arm. 



The apparatus as in claim 1, further comprising: 

a capstan, said tape contacting said capstan and said capstan rotating as said tape 
transfers from said tape supply reel to said tape take-up reel. 




10 5. The apparatus as in claim 3 wherein said at least one encoder further comprises: 
a third encoder responsive to an angular position of a capstan. 

6. The apparatus as in claim 1 further comprising: 

a tape length estimator responsive to said Kalman filter to determine the amount 
15 of tape available fona record operation. 

7. A system for measuring a length of tape available for a record operation, comprising: 

a tape supply reel, said tape supply reel rotating as a tape leaves said tape supply 
reel during a tape transfer process; 
20 a tape take-up reel for receiving tape from said tape supply reel, said tape take-up 

reel rotating as it receives said tapeMuring said tape transfer process; 

an at least one encoder responsive to movement of said tape; 

a first angular position transduce\to measure an angular position of said tape 
supply reel; 

25 a second angular position transducer t\measure an angular position of said tape 

take-up reel; 

a third transducer responsive to said at lea& one encoder; 
a Kalman filter, responsive to one or both ofan angular position measurement by 
said first angular position transducer and an angular position measurement by said second 
30 angular position transducer and also responsive to an angular position measurement by 
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said third angular position transducer, to calculate said length of tape available for a 
record operation. 

8. A method for estimating a radius of a tape on a supply reel and on a take-up reel, 
comprising: 

measuring a first angular position of a tape supply reel; 

measVing a second angular position of a tape take-up reel; 

measuring a third angular position responsive to movement of a tape; and, 

estimating by a Kalman filter a radius of a tape pack on said supply reel and a 
radius of a tape pack on said take-up reel, in response to said first angular position of said 
tape supply reel, saui second angular position of said tape take up reel, and said third 
angular position responsive to movement of said tape. 

9. The method as in clainj 8 wherein said estimating step by said Kalman filter further 
comprises: 

responding to an init&l estimate of said radius of a tape pack on said supply reel; 
responding to an initial\stimate of a radius of tape pack on said take-up reel; 

and, 

responding to said first angi^ar position measurement, said second angular 
position measurement, and said third angular position measurement to compute said 
radius of said tape pack on said supply r^el and said radius of said tape pack on said 
take-up reel. 

10. The method of claim 8 further comprising? 

making said first angular measurement at k first regular time interval; 
making said second angular measurement at\second regular time interval; 
making said third angular measurement at a thini^regular time interval. 

1 1 . The method of claim 1 0 further comprising: 

choosing said first regular time interval, said second regular time interval and said 
third regular time interval each to be approximately 20 milliseconds^ 
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12\ A method for estimating a length of tape available for a record operation, 
comprising: 

injuring a first angular position of a tape supply reel; 

measufcmg a second angular position of a tape take-up reel; 

measuring third angular position responsive to movement of a tape; and, 

estimating a Kalman filter said length of tape available for a record operation, 
in response to said firstsangular position of said tape supply reel, said second angular 
position of said tape take\p reel, and said third angular position responsive to movement 
of said tape. 
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